a logical approach. If an insulinoma is suspected a means of confirming the diagnosis would be to take three morning plasma samples after an overnight fast. In a subject who has fasting hypoglycaemia an amended ratio of more than 50 AU/ mg, in the absence of very severe obesity, is strongly suggestive of an insulinoma, and a ratio of more than 200 ,uU/mg would appear to be diagnostic. Very occasionally patients with extreme obesity, pregnancy, or liver disease with a portosystemic shunt might give "false-positive" results; in most doubtful cases an ethanol infusion could be performed as described elsewhere (Turner et al., 1971).
Investigation, 49, 497. Perley, M., and Kipnis, D. M. (1966) . Diabetes, 15, 867. Sonksen, P. H., et al. (1967) . Journal of Clinical Endocrinology and Metabolism, 27, 1418. Turner, R. C., Oakley, N. W., and Nabarro, J. D. N. (1971) . In press. Pericarditis after Acute Myocardial Infarction U. THADANI, M. P. CHOPRA, CLIVE P. ABER, R. W. PORTAL British Medical journal, 1971, 2, 135-137 Summary Fifty-two (6.8%) of 779 patients admitted to a coronary monitoring unit with acute myocardial infarction developed a pericardial friction rub. A diagnosis of postmyocardial infarction syndrome was made in three of these.
The course of the 52 patients with pericarditis was compared with that of a consecutive series of 100 patients without pericarditis. As a group those with pericarditis manifested a longer period of pyrexia, a greater rise in serum enzymes, and a higher incidence of major arrhythmias and of radiological pulmonary oedema. The Peel prognostic index, however, did not differ significantly in the two groups. The hospital mortality of the pericarditis group was not significantly different from that of the 727 non-pericarditis patients. No specially adverse features were found in a follow-up of the pericarditis group.
Though the presence of a pericardial rub in the first few days after a myocardial infarction may be a sign of extensive myocardial damage and is associated with a relatively high incidence of ventricular fibrillation, it does not appear to influence the hospital mortality of patients treated in a monitoring unit.
Introduction
A pericardial rub is a common physical sign after acute myocardial infarction. Since, however, it is usually a transient phenomenon it is often regarded as an incidental finding, hardly ranking as a complication. The pericarditis of the postmyocardial infarction syndrome commonly develops later in the illness, is more prolonged, may be recurrent, and was estimated by Dressler (1959) as occurring in 3 to 4% of cases.
Since the establishment of coronary care units no further clinical observations appear to have been made about this relatively common feature of acute myocardial infarction. The present study was therefore undertaken to determine the incidence of clinically recognizable pericarditis after acute infarction, and to establish whether its occurrence carried any immediate or long-term prognostic significance.
Patients and Methods
The 52 patients studied were among 779 (593 men and 186 women) with acute myocardial infarction admitted to a coronary monitoring unit between October 1967 and July 1970. The organization of the unit has been described (Aber et al., 1969 All patients with a pericardial ruFb who survived to leave hospital were followed up for 2 to 36, nionths after infarction.
Special note was made of recurrence of pericarditis, the late development of cardiac failure, the presence of an abnormal cardiac impulse, the persistence of ST elevation in the E.C.G., and their capacity for work.
Results
Pericardial Rub.-A pericardial rub was heard in 52 (6.8%) of the 779 patients with acute infarction (44 men and 8 women). Their ages ranged from 39 to 74 years. The rub was heard on the first day after infarction in 6 patients, on the second day in 19, on the third day in 16, and on the fourth day in 7. In only four patients (8%) did the rub become audible later than the fourth day (one qn the fifth, two on the sixth, and one on the eleventh day). In 46 patients (89%) the rub remained audible from one to six days and did not recur, and in the other six it persisted for 8 to 16 days. In two of them it recurred and a diagnosis of postmyocardial infarction syndrome was subsequently made. Six patients developed the pericardial rub between 12 and 110 hours after successful management of primary ventricular fibrillation by external cardiac massage and D.C. shock.
Peel Prognostic Index.-There was no significant difference between the scores of the two groups of patients (Table I) (P>0.5). Chest Radiographs.-Chest radiographs were examined for evidence of pericardial effusion, pulmonary oedema, pleural effusion, and abnormal shadows in the lung fields. Pulmonary oedema was observed in eight patients (8%) in the control group and in nine (17-3%) in the pericarditis group (P<0.06). No clear evidence of pericardial effusion was found. Pleural effusions were seen in only four patients (7-7%) in the pericarditis group and in one patient (1%) in the control group. No other significant abnormalities were observed.
Serum Enzymes.-The maximal levels of SGOT and serum a -hydroxybutyrate dehydrogenase are shown in Table III and IV. High levels of both enzymes were more common in the pericarditis group than in the control group. Arrhythmias.-The incidence of major arrhythmias (atrial fibrillation, atrial flutter, supraventricular tachycardia, ventricular fibrillation, complete heart block, and asystole) is shown in Table V . Five patients (5%) in the control group and eight (15%) in the pericarditis group developed more than one major arrhythmia (Table V) . Though arrhythmias occurred with a higher frequency in the pericarditis group, there was no temporal relation between the development of the pericardial rub and the onset of the arrhythmia. Postmyocardial Infarction Syndrome.-This diagnosis was made in three patients. The initial pericardial rub developed within five days of infarction and lasted from 8 to 12 days. In two of these patients the pericardial rub returned in the fourth week, whereas in one patient pericardial pain recurred in the seventh week. In all there was a recurrence of fever, in one there was radiological evidence of a transient pericardial effusion, and in another pleural pain with effusion.
Discussion
The reported frequency of a pericardial friction rub after myocardial infarction varies widely. Rosenbaum and Levine (1941) quoted a range of 7 to 42% in earlier papers, and an incidence of 16% in their own series of 206 patients. Wood (1968) gave the incidence as about 10%. Our current incidence of 7% agrees with that of Parkinson and Bedford (1928) . We have included in the present study only subjects in whom a pericardial rub was unequivocally heard. Other patients experienced rather prolonged precordial pain after their infarction, which was sometimes aggravated by movement or inspiration, and which may have been a manifestation of pericarditis.
The rub developed within four days of infarction in 92% of patients and remained audible for less than six days in 88 %. In only two patients did it recur, and in these the diagnosis of postmyocardial infarction syndrome was finally made. The development of a rub in six patients after primary ventricular fibrillation and successful resuscitation was probably coincidental rather than attributable to trauma from external cardiac massage.
A pericardial rub was not confined to those with anterior or anterolateral necrosis. Stewart and Turner (1938) and Rosenbaum and Levine (1941) also pointed out that the prese,nce of a rub does not identify the site of infarction. The development of pericarditis within a few days of infarction is usually taken as a sign that the subepicardial myocardium has been involved, and the sparing of this layer may be the reason for the low incidence of clinically detectable pericarditis (Parkinson and Bedford, 1928) . For this reason the presence of a frictiin rub has been recognized as a sign of extensive infarction (Rosenbaum and Levine, 1941) . Our own experience supports this view, for the maximal rise in serum enzymes tended to be greater in those with pericarditis than in those without, and within the pericarditis group itself the mortality was highest among those with the highest enzymes, a correlation noted by Rosalki (1963) . Further indirect evidence of extensive necrosis in the pericarditis group is provided by the higher incidence of radiological pulmonary oedema among these patients. The longer duration of fever in the pericarditis group may also be a manifestation of greater myocardial damage, though it could equally well be interpreted as a sign of pericardial "inflammation."
Though the incidence of major arrhythmias was two to three times higher in the pericarditis group, the hospital mortality was not significantly different from that in the 727 nonpericarditis patients. Moreover, the development of a pericardial rub after recovery from primary ventricular fibrillation did not carry a poor prognosis, for all these six patients survived.
The follow-up study failed to show any cause for pessimism regarding the long-term prognosis in the pericarditis group.
The diagnosis of postmyocardial infarction syndrome in only 3 out of our total series of 779 patients with acute infarction gives an incidence approaching that of Broch and Ofstadt (1960) and Davidson et al. (1961) , who reported 1% or less, but lower than the estimated three to 4% suggested by Dressler (1959) . In part this discrepancy might be explained by the unrecognized development of the syndrome at home after the earlier discharge from hospital now customary. It is clear that no infallible demarcation line can be drawn between the "simple" pericarditis due to involvement of the surface of the heart by the infarct and the much rarer postmyocardial infarction syndrome. The difficulties encountered in separating the syndrome from other common complications of acute infarction have been stressed by Weiser et al. (1959, 1962) , who question whether the radiological pulmonary infiltration ("pneumonitis") sometimes reported is not a manifestatio;n of left ventricular failure. We have observed no radiological changes in heart size or lung fields in the patients with "simple" pericarditis which could not be explained by cardiac failure. It therefore seems unlikely that the syndrome has been greatly underdiagnosed during the period of hospital observation.
Anticoagulants were given in 57% of the patients with pericardial friction rubs. No evidence of haemorrhagic pericardial effusion was forthcoming, though this complication has been reported (Goldstein and Wolff, 1951; Fell et al., 1965; Miller, 1969) . This risk would therefore seem small, and the supervention of a pericardial rub after infarction is not in itself an indication to terminate this form of therapy.
Since 43 % of the patients with pericarditis had never received anticoagulants, it seems unlikely that anticoagulant therapy plays any part in the development of this complication.
